of the supernatants was determined by radioimmunoassay (Centocor, Inc., Malvern, PA) (3) .
RNA Isolation and Northern Blots. Total RNA was isolated from MC or T cells by the guanidinium thiocyanate/cesium chloride method (6) . RNA from a human B cell line, provided by Dr. Donald Pious, University of Washington, was used as a negative control. RNA samples were electrophoresed in 2.2 M formaldehyde, 1% agarose gels as described (6) , and transferred either to nitrocellulose or to nylon membranes (Schleicher and Schuell Inc., Keene, NH) by capillary blotting. Filters were dried, baked for 1 h at 80°C, and the positions of 28 S and 18 S rRNA bands were determined by UV shadowing.
The following cDNA clones were subc|oned into transcription vectors (Promega Biotec, Madison, WI) downstream from the SP6 promoter: (a) IFN-y, nucleotides 266-860 of clone p52 (7); (b) IL-2, nucleotides 1--700 (8) of IL-2 clone ASHuE × IL2; and (c) T3 delta chain clone, 3AIO, consisted of nucleotides 369-614 (9) . Two IL-2-R clones were used: SP.3, nucleotides 68-376, and pBgl.2, nucleotides 376-611, both of which were described previously (10) . The IL-2, IL-2-R, and T36 clones were provided by Immunex Corporation, Seattle, WA, and the IFN-~" cDNA was provided by P. Gray, Genentech Corp., San Francisco, CA.
[32P]RNA probes were transcribed using SP6 polymerase and reaction conditions recommended by the manufacturer (Promega Biotec). Filters were hybridized with ['~P]RNA probes as previously described (10) , then washed at 63°C in 6× SSC, 0.1% SDS for 30 min, followed by 0.1× SSC, 0.1% SDS for 30 min, before autoradiography at -80 o C. In some cases, previously probed Nytran filters were stripped by boiling in 20 mM Tris pH 8.5, 2 mM EDTA, 0.1% SDS for 15 min, dried, and then reprobed.
Adult and neonatal cells were stimulated and processed in parallel in each experiment. mRNA levels were quantitated by densitometry and integration of autoradiograph bands. 100 U of activity was arbitrarily assigned to the 8 h adult value for each probe and experiment for the purpose of normalization. For IL-2-R mRNA densitometry, the 1.5-kb, 8-h adult band was used as the reference value both for the 3.5-and the 1.5-kb mRNAs.
Results
The kinetics of IFN-y mRNA accumulation in Con A and PMA stimulated MC from three different pairs of adult and neonatal subjects were studied. Fig.  1 is a representative Northern blot from one of three experiments. Initially undetectable in adult MC, IFN-~. mRNA was measurable by 1 h, substantially increased by 4 h, peaked at ~8 h, and consistently declined by 16 to 24 h. In marked contrast, neonatal MC IFN-3" mRNA was barely detectable at 8 h and was undetectable at all other times, even after incubation for up to 96 h. IFN-7 was not detectable in unstimulated adult or neonatal MC.
To determine if the observed minimal accumulation of IFN-3, mRNA in neonatal MC was an intrinsic property of T lymphocytes, RNA of highly purified T cells from two adult and three neonatal subjects was analyzed ( Fig. 2 and Table I ). While both adult and neonatal T cells showed the highest IFN-3, mRNA accumulation after 8 h of incubation, followed by a consistent decline by 24 h, the peak level in neonatal cells was markedly lower than in adult cells. The peak amount of IFN-~, mRNA measured in the five subjects correlated well (r = 0.99) with the maximal amount of IFN-'y in supernatants (data not shown).
IL-2, IL-2-R, and T36 mRNA were equally or more abundant in neonatal cells than in adult cells (Fig. 2 , Table I ), and the peak amount of IL-2 mRNA accumulated correlated well (r = 0.98) with supernatant IL-2 activity at 24 h of incubation (data not shown). The 3.5-kb IL-2-R mRNA was maximal at 8 h and declined by 24 h. The 1.5-kb species either declined less rapidly or actually i n c r e a s e d b e t w e e n 8 a n d 2 4 h b o t h in a d u l t a n d in n e o n a t a l T cells. S i m i l a r r e s u l t s w e r e o b t a i n e d w i t h e i t h e r t h e S P . 3 (Fig. 2, T a b l e I) o r t h e p B g l . 2 ( d a t a n o t s h o w n ) I L -2 -R p r o b e s . T 3 6 m R N A , w h i c h was p r e s e n t in u n s t i m u l a t e d cells, Results are densitometric determinations from Northern blots as described in Materials and Methods. * The SP.3 1L-2-R probe was used in the above experiments. Similar IL-2-R mRNA levels were obtained for all of the above adult and neonatal T cell samples when pBg1.2 probe was employed.
increased between 4 and 24 h after stimulation to similar peak amounts in neonatal and adult T cells. IFN-'v production appears to be partially dependent on the ability of IL-2 to bind to functional IL-2-R (11). Thus, reduced IFN-'y mRNA levels in neonatal compared with adult T cells could result from a greater proportion of internally spliced IL-2-R mRNA, which does not appear to code for a functional protein (10, 12) . However, we found similar IL-2-R mRNA levels in each of the adult and neonatal T cell samples using probes transcribed from either clone pBgl.2, in which 209 of the total 235 nucleotides are within the internally spliceable segment, or clone SP.3, in which 301 of the total 308 nucleotides are located 5' to the internally spliceable segment. The pBgl.2 probe should detect only IL-2-R mRNA that has not been internally spliced, whereas the SP.3 probe should detect both. These results are consistent with recent studies in which we detected similar numbers of high and tow affinity IL-2-R on adult and neonatal T cells after Con A stimulation (3). We noted using either probe that the 3.5-kb IL-2-R mRNA declined more rapidly than did the 1.5-kb species after 8-24 h incubation; this observation is of uncertain significance.
Discussion
Our data suggest that reduced IFN-3, production is intrinsic to the neonatal T cell at the pretranslational level and not due to a qualitative macrophage defect as proposed by Taylor and Bryson (13) . The similar kinetics of adult and neonatal IFN-y mRNA accumulation suggest that there is no delay in neonatal signal transduction, but do not rule out a deficiency in signal amplification. Alternatively, decreased IFN-3, mRNA levels in neonatal T cells might be attributable to differences in transcription and RNA processing and stabilization, although major differences in processing were not detected by Northern blot analysis. An inhibitory or deficient T cell subset could explain the markedly reduced IFN-3, mRNA production observed in unfractionated T cells, although we have been unable to show monocyte-or lymphocyte-mediated suppression of neonatal MC IFN-3' production (3, 14) . Further analysis will be needed to determine if our findings reflect a T cell subset or general T cell deficiency.
Based on their similar kinetics of mRNA accumulation in the Jurkat T cell leukemia line and homologies in their 5' flanking regions (15), a common regulatory pathway has been proposed for the expression of IFN-3, and IL-2 gene products (1). Our findings are consistent with this hypothesis in that IFNy and IL-2 mRNA levels both peak in adult and neonatal T cells after ~8 h. However, if such a regulatory mechanism exists, the neonatal T cell is an example of how the magnitude of expression of the IFN-3, gene can be independently modulated from the IL-2 gene product. Summary IFN-3, mRNA levels in human neonatal blood mononuclear cells or highly purified T cells were markedly lower than those of adult cells after incubation with Con A and PMA. In contrast, IL-2, IL-2-R, and T3~ chain mRNA levels were kinetically and quantitatively similar in neonatal and adult T cells. The peak amount of IFN-3, and IL-2 mRNA correlated well with IFN-y and IL-2 detected in supernatants of both neonatal and adult T cells. These results suggest that reduced IFN-3' mRNA levels in neonatal T cells is due to an intrinsic deficiency at the pretranslational level and indicate that the magnitude of IL-2 and IFN-'y gene expression can be independently modulated pretranslationally.
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